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The attached report, "Pavement Roughness Studies," by 
Rola.nds L. Rizenbergs, Research Engineer Associate; is a.
 pro-
gress report on research performed in this field during 1961
. 
Possibly the most significant effort has been the evaluation 
of 
three segments of new Inter state pavement opened to traffic 
dur-
ing the year. A separate plot of the roughness index values 
for 
Interstate pavements has been prepared and is shown in Fig.
 6, 
page 18. 
Roughness index values for component layers of Clark 
County, I-64-5(7)93, are shown in page 16. These data indicate 
that through careful leveling, etc., significant reduction in 
roughness values can be accomplished. The roughness inde
x 
values for Interstate pavements· have been reported previous
ly 
to the Construction Division. These data were requested for
 
use in final pavement inspection prior to acceptance and bef
ore 
the projects had been opened to traffic. 
Mr. Riz~nbergs has described a pavement serviceability 
study that resuLted in the rating of three pavements by metho
ds 
used at the AASHO Road Test Project. We find, on a limited 
basis~ that there is some correlation between the roughness 
index and present serviceability ir~dex, 
A, 0, Neiser 
February 23, 1962 
We were invited to participa
te in a co-operative paveme
nt 
roughness evaluation along 
with Michigan, Illinois, Ind
iana, AASHO 
Road Test Staff, and the Bu
reau of Public Roads in nort
hern Indiana, 
in August, 1961. We have co
rnparative values from meth
ods in use 
by each of the groups for co
rrelation with our values, 
Following 
this work, we have had inqu
iries indicating that the Indi
ana Joint 
Highway Research Project is consid
ering obtaining roughness eq
uip-
ment patterned after the Ke
ntucky emiL California has
 built two of 
these units, 
We plan to continue evaluat
ion of projects under study and to 
begin roughness measureme
nts on major projects completed dur
ing 
the next year, 
WBD:dl 
Enc, 
Respectfully submitted, 
W, B, Drake 
Director of Research 
cc: Research Committee M
embers 
Bureau of Public Roads \ 3) 
Commonwealth of Kentucky 
Department of Highways 
PAVEMENT ROUGHNESS STUDIES 
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Rolands L. Rizenbergs 
Research Engineer Associate 
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INTR,ODUCTION 
Road roughness testing in Kentucky was first reported in 1949 
( 1). At that time, emphasis was placed on localized irregularities in 
pavement profiles detectable by a roller-type straight edge. The 
experience gained then pointed to the necessity for making a fast, con-
tinuous recording of characteristics of the road which would be more 
closely related to riding quality. Subsequent progress reports (2){3) 
dealing with the development of triaxial acceleration as applied to the 
evaluation of pavement riding qualities emphasized riding comfort or 
discomfort. The accelerations monitored then were evaluated in terms 
of g 1 s per seconds or 11 jerk 11 9 which is considered by some authorities 
to be a more significant index of comfort. This earlier method of 
analysis was later reviewed, and the resultant report (4) in 1961, of 
which this report is a continuation, considered acceleration in g's to 
be the most practical parameter to use in de scribing pavement rough-
ness. However, only the accelerations in the vertical direction are 
considered in the present method of analysis. The previous reports 
contain descriptions of instruments and methods of recording rough-
ness and of determining roughness indexes. 
Beginn.ing in 1957, some 265 miles of bituminous pavements on 
50 separate projects were tested for roughness in connection with a 
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"Re-Evaluation of Kentucky Flexible Pav
ement Design Criterion"(5). 
Specific design information pertaining to
 ea.ch project was compiled 
at that time and is tabulated in_B'!:].leti.n..J:<o
.~ of the Engineering Ex-
periment Station, College of Engineering
, University of Kentucky, 
June, 1959, which is a report on "Kentuc
ky Flexible Pavement De-
sign Studies". All of these roads were c
onstructed between 1946 and 
1956. All except eight are listed in Table
 1 under "US and Ky. Routes." 
Eight of these projects were re-surfaced soon after 
the 1957 study, 
and these are listed separately in Table 
1 under "Re- surfacings." 
Roughness measurements were also tak
en on these roads in 1959 and 
1960. Additional bituminous paving projects have be
en included in the 
testing program, and these are listed in 
Table 1, under "Interstate," 
11 Recent Construction~ rr and 
1'PCC Base w·ith Bituminous Surface. 
11 
Likewise, Tabl.e 2 lists roughness measu
rements on Interstate 
portland cement concrete pavements, the
 year of their completion, 
and the year of roughness measurements
. Other concrete pavements 
of interest and their respective roughnes
s data are listed in Table 2 
under 11 US Routes 11 and 
11 Recent Construction. 11 
Note: Tables 1 and z., here, are continu
ations of 
Tables 1 and 2, included in the March, 1
961 
report on "Analysis of Pavement Rough
ness." 
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During 1961, the equiv
alent of about 800 lane-
miles of pave-
ment were tested and a
nalyzed. The largest p
ortion of this mileage 
was on completed Inter
state projects. In November
, three pave-
ments selected by the B
ureau of Public Roads 
for serviceability-
index ratings (6) were tested
; and these are discuss
ed briefly in this 
report. 
Periodic surveillance 
of the roughness of all
 of the roads pre-
sently listed in Tables 
1 and 2. is contemplated
. New primary and 
Inter state construction
 will be included in the 
future. Thus, each re
s-
pective project may be eventu
ally characterized by a
 history of rough-
ness measurem
ents. 
RESULTS AND ANALYSES 
All of the data applicable to the pr
ojects under study are shown 
in Tables l and 2. A map showing
 the approximate locations of the 
completed Interstate projects is presented i
n Fig. l. 
Rating of Pri.mar_y_and Secondary 
Roads 
The roughness of portland cement
 concrete and bituminous 
pavements, both primary and seco
ndary, were considered in a com-
bined plot in Fig. 2. This data w
as subdivided into approximately 
equal quartile s (containing equal number o
f projects) which are indi-
cated by the "word" classification
 given at the bottom of Fig. 2. A
n 
overlap was allotted to each quart
ile in order to avoid sharp distinc
-
tion between pavements having nea
r'ly the same roughness indexes. 
The median roughness index of 600
 was computed from all the avail-
able data without any distinction a
s to the types or ages of pavemen
ts. 
There are as map.y roads having rou
ghness indexe s,greater than 600 as 
there are roads having less than t
his value. Accordingly, the 
median value was selected as the m
idpoint for the "word" classifica-
tion. Hence, the first quartile to
 the left and right of the median 
were designated ''good
11 and 11 fair 11 respectively, and the o
uter quar-
tiles~ in the same respective order~ 
vi,'ere designated as 
11 excellent 11 
and "poor". The inclusion of sev
eral additional roads has increase
d 
the median roughness OVf\!' that of
 the previous year thereby, causin
g 
a shift in the quartile boundaries. 
O> 4 -
'2?~ 
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TABLE 
BITUMINOUS CONCRETE PAVEMENT
S 
PROJECT NO. 
tlO. IUid ACCEPTA!:CE YR. 
164-5(8)100 
I6li--5(7)9J 
I6li--5(9)90 
US 23 NB 77 A(23) 1946 
us '25 Nll Fl '29(9) 1951 
US '25 Sll Fl 70(6) 1954 
US 25 SB Fl 299(6) 1951.-52 
US 25 SB FI 124(4) 1946 
US 25 SB FI 23(16) 1948 
us 25 liB u 322(7) 
US 25 SB UI 538(5) 
NAKI> OF 
"'" 
Mt. stoorling-
Winohester 
Mt. Sterling-
Winnheeter 
Mt. Sterling-
Winchester 
Paintsville-
Louisa 
London-
Mt, Vernon 
Lond:on-
Mt. Vernon 
L&Jdngton-
01"-Y!' Ferry 
WilHamsburg-
Tenn. Line 
MiddJ.esboro 
By-Pass 
Lexington 
Relief Rt. 
US 27 NB S )66(2) L
anc.aster-
F 525(2,3,4.5) 1948 Nicholasville 
US 27 SB F 544(h, 5) 1949 Le
xington-
US 27 SB F 1.89('},6) 1952 
us JlE 
us :nw FI 104(12} 1953 
" 
US JlW FI 11) (5) 
SB Fl 16(2) 1955 
US Jl.E F 28(5) 
lffi F 7(5) 1.950 
US 41 SB F 526(9) 1950 
US 41 S!l F 526(12) 1953 
US 41 SB F 526{13) 1953 
us 41 Sll F 526{10) 1951 
US 45 SB F J.h6{19} 1956 
"'60 
US 60 WB Fl 3{8} 1950 
Nicholasville 
CynthianB.-
Po.ris 
Hodgenville-
Bardstown 
n,nding Graen-
E'tO\IJl 
G1asg<M-
Hodgenville 
Henderson-
Madisonville 
llenderson-
l'Ladiaonvil1e 
flend.,r~on­
Mildiaon"W. 
Henderoron-
l~adisonville 
lkyfie1d-
l'/in~o 
Louisville-
Paducah 
Morehead-
Owingsville 
US 60 WB F: 1(4) & F1 8{4) 1950 Aah
land-
Fl 8 (6) l952 Grayson 
us 60 :fj 
US 60 WB 
!IS 60 WB 
US 62 WB 
us 62 ;m 
Fl 4{4,6) 1952 & 
19~3 
F 523(3) 1953 
1950 
F 530(8) 1955 
F IJ0(6) 1953 
ll.Bh1an<l-
Llr;\''~on 
Irvington-
Gr>ili!llnpton 
Wa.tL .. rson 
Express>~ay 
Gilt>el'tsvil1e-
Paducoh 
Greenville-
Central City 
COUNTY LENGTE 
lN MILES 1957 
INTERSTATE 
Montgomery 
6.939 
Clark 2.5 
US 6 KY ROUTES 
Johnson 
Rockca•tle 
Fayette-
Mad:i!oon 
Fayette 
Fayette-
Je ssrunine 
Ha:rriaon 
Nelson 
Warren 
Henderson 
Henderson-
Webster 
Webster 
Webster 
GTaves 
2.3 
3.0 
1.9 
'·3 
3.2 
2.0 
'·' 
'·' 
5.3 
8.o4o 
3.0 
5.5 
12.1 
'·' 
h.1 
1.2 
Brackinridge 15.397 
3.3 
Boyd 
Carter 
Breckinridge- ll,O 
Me rule 
Jeftei'son 
Jl.arshBll-
;.ioCracken 
Muhledmrg 
6.o 
5-3 
600 
73h 
"' 
5513 
66) 
14h 
10.3~ 
669 
622 
61h 
56o 
'" 
'" 
1101 
"' 
658 
h98 
666 
102 
550 
519 
316 
654 
"' 
181 
163 
"' 
120 
689 
6ll 
616 
5,5 
164 
645 
195 
515 
658 
8ll 
"' 
563 
415 
376 
680 
'" 
Completed in 1961 
299 CO!Ilpbt.ed in 1961 
364 Comple.t.ed in 1961 
hll Ruur.fa.cd
 in 1959 
926 
11h Strip P&toh. 
16o 
692 
9B5 
8o2 
158 Re!rurhoed in 1956 
63h Re~urfeced in 1
954 
666 
All 1~~neB 
6h5 
no 
55h 
'" 
8o3 
817 
682 Patchin
g 
526 
88) 
636 
155 
"' 
55h 
h03 
783 
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TABLE (Continued) 
-
PROJECT NO. NAME
 OF GOUNTY 
LENGTH ROUGHNESS lN
lJEl ""'""' 
"· 
and ACCEPI'ANCE YR. 00/i
ll DlMIL
ES 1957 1959 1960 
1961 
US 62 WB F 2o8(4) 1953 
Versailles~ Anderso
n 2.0 50~ 56o 
672 
Lawrenceburg 
us 62 'Wil F 530(6) 1953 K
uttawa- Livingston-
8.9 478 5JB 483 
Kentucky U!llll L,oo 
us 62 
E'town- Hardin 
2.5 700 
All lanes 
Bl.rdstown 
US 68 WB F 163(9} 1951 
P"ducah- Marshal
l 8.0 452 403 5
13 
Cadiz 
US 119 SB F 21(,) & F 151{7)
 Pineville- Dell 
s.4 542 589 603 
1956 Harlan
 
US 127.NB F 291!(2) 1954 
Danville- Hercor
 3.0 642 739 72
1 
HarrodsbUI'(; 
US 150 WB F. 244(4) 1952 
Danville- Boylll 
1.8 
'" 
752 888 
Stanford 
US 150 EB F 222(4) 1952 
Bardstown- Nelson 
6.4 600 651 68
6 
Spring!:l.eld 
US 231 SB F 125(1B) D
lfensboro- Daviess
 5.0 658 674 
)86 
H!>1"t!ord 
US '231 SB F 125(1.9) 1950 
Owensboro- Davisss
- 11.3 715 800 8
44 
Hertford Clliio 
US 421 SB F )26(22) 1951 F
r..nkfort- Franklin
- B.o 514 548 59
6 
Lexington Woodfo
rd 
US 421 SB SG 552(2)} S 55'2(1) C
arrollton- Henry 
6.5 744 
'" 
870 
& F 536{3 1955 New Castle 
Ky. 54 EB s 462 (4) 
Fordsville~ Grayson
 10.7 698 711 
808 
Leitchfield 
Ky, 80 Ell Sf 100~235 (6) 
Russell Springe~ Pulask
i 5.3 654 703 70
7 
Somerset 
Ky. 
""' 
s 10 (5) Monticello-
Clinton 4.4 65o 725 
715 
1>urkeevil1e 
Ky. 
'"" 
Monticello- Clinton '·7 
511 578 622 
Burkesville 
Ky. 90 EB F 116 (10) 
Burkesville- Cumberlan
d 3.0 S66 680 
663 
Glll.BHOW 
RESUftFAOINGS 
us 25 Nl! FI 517(6) 1951 
London- Laurel 
5.l 745 4ll l!7
4 477 Reeur!aced i
n 1959 
Mt. Vernon 
US 25 NB Fl 517{7) 1951 
London- Rockcaa
t.le 4.7 80) 5S2 530 
648 Reaurfaad in 195B 
1'\t. Vernon 
US 25 SB FI 88{6) 1950 B
erea- Rockceat
1e 6.0 
"" 
624 
""' 
&5 Resurfaced in 1956 
Mt. Vernon 
US 41 SB F 526(6} 1948 M
adisonville- Hopkin~ 
4.8 684 6o4 6o6 "' 
Resurfaced in 1957 
Henderson 
US 4J_ SB F 526(7) 1950 M
adisonville- Hopkins 
S.4 706 Slll 621 
6)l llesurfaced in 1956 
Henderson 
Ky. 69 SB s 473 (2} F
ordsville~ 
'""' 
11.1 Bo6 557 1;;7
 689 Resurfaced in 1957 
Hartford 
Ky. 69 SB SF 92-224 
Hartford~ Ohio 
6.7 665 551 6SB 727
 Resurfaced in 1959
 
Centert.a>~n 
Ky, 229 NB s 150 (4} B
arbourville- Laurel 
5.4 
London 
949 
'" 
5l4 531 Resu
rf'&ced in 1956 
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TABLE (Continued) 
ROUTE PROJECT NO, !1A:JE OF 
COUNTY LENGTH 11£.1UilHNES~ 1 """""'' 
"· 
and ACCE !liCE 'IR. 
"" 
' 
19 1 
RECENT CONSTRUCTION 
us 2~ Lel<in~to
n Fayette 1.5 . 
421 419 All lanes, Oonatnwted in 1959 
Relief Route 
US 25 SB L
e>:int:ton Fayette 
4.6 346 431 
All lane,. Constructed in 1959 
Relief: Route 
us 25E Barbour
ville- K~x 4.5 
294 314 All lB.nea, Construc
ted in 1960 
Corbin 
US 27 SB Sta
nford- Lincoln- 16
.0 377 w.4 44B Constructe
d in 1959 
Somerset Pulaski 
us 41-41A Macli
aonville Hopkins 1.5 
155 359 All lanes, Constructed in 196o 
By-Pass 
us 60 Olive H
ill- Carter 2.1 
194 All lanes, Constructed in 196
0 
Or eye on 
us 127 Har
rodsburg- Mercer 1.5 
102 AU lanes, C<mstructed in 1961 
Lawrenceburg 
us 150 
Stanford- Li;tcoln 5.B 
44B 425 All lanes, Constructed 
in 1959 
Danville 
(WB Outer) 
us 421 Fra
nkfort.- Franklin 1,
2 
"' 
450 All lanes, Constructed in 1959 
Thornhill By-Pass 
US 64:1. & Ky. 275 Princeton
- Lyon 5.4 ""' 
346 All lanes, Constructed in 1959, 
Kutt!llla 
(3.3 mi.) 1/3 rule 
Ky. 34 DMvil
le- Boyle 
2,6 409 
All )_anea, Constructed 1n 1960 
us 27 
POC BASE WITH BITUMINOUS 
SURFACE 
us 2') Nll Livingsto
n- Rockcastle 5o) 
6)2 
Mt. v~rnon 
us 41 Hopkinsville-
Cltriatisn lJ.S: 286 
All lanes, Constructed 
Nashville 
in -1955 
us 41A Med:lsotwille-
Hopkins ·1.43 448 
Resurfacet! in 1961, R.I. - 707 
N10bo 
before r~surf!lCin~. 
us !,.lA Nebo-Webater 116
\Jkins 4.20 361 
!<e.turfaced in 1961. R.I. ~ 521 
Co. Line 
before resurfaci,,g, 
us 42 Wers,n;- G
allatin 
Carrollton 
2.97 732 A
ll lanes 
us 60 Wll Moreh.,ad-Owingsville 
Bath ).0 637 
us 6o 51) Ba<ii~.,nville- Christi
an 2,5 550 
l!~pkirw·,ille 
US 60 ';I!J -.lno:-tt!c'o.cr-
lP.:fe~t~ ), 7 '" 
Lc: l.r.!:~on 
!.'S 60, 52, ,, 
sg 
East o! :.cCr~ck~n 
Paciucan 
2.§ 189 
i\.;r. Sll c. to i•JU)'fl.cl<l-
Graves L.2 490 
Hardin 
Ky. 81 o,,.,nsbor<>-
Daviess ),8 767 
All lanea 
Cali1oun 
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TABLE 2 
PORTLAND CEMENT CONCRETE PAVEMEN
T'S 
ROUTE PROJECT NO, NANE OF
 COUNTY LENGTH 
ROUGHNESS INDEX !0>\ARKS 
NO. ROAD 
IN MILES I95D 1951 
INTERSTATE 
!64-3;(5)47 Frankfort- F
ranklin 5.3% 249 
Completed in 1961 
Louisville 
164-2(4)24 Frankfort- Shel
ty 6.200 266 
Completed in }.96:e 
Louisville 
!64-3(9)37 Frankfort- She
lhy 5.073 270 
Completed in 1961 
Louisville 
!64-3(4·)31 Frankfort- She
lby 6.253 2BB 
Completed in 1961 
Louisville 
175-7(14)178 Williamstown- B
oone ).201 )00 Compl
eted in 1961 
Covington 
I75-7(13}17l Williamstown- Boon
e 4.646 329 Compl
eted in 1961 
Covington 
175-7 (15)164 Williamstown- G
rant-Boone- 5.410 ))6 Completed
 in 1961 
Covington Kenton 
164-2(6)17 Frankfort- Oh
elby- 6.200 340 
Completed in 1960 
Louisville Jefferson 
!65-4{6)76 E• town- Hard
in 12.500 351 Al
l lanes, 1/3 rule, 
Upton 
l!:onetructed in 1959 
175-7(10)169 Williamstown-
Boone 4.045 354 
Completed in 1961 
Covirtgton 
16S:..Kentucky Louisvill
e- Jefferson- 36.000 358 
All lanes, 1/2 diet. • 
Turnpike E•,town 
Bulli.tt 
Constructed in 19571 
175-8(7)185 
2. 785 )64 
1/3 l"Ule 
Williamstown- Kenton 
Completed in 1961 
Covington 
175-7(4)157 Willi!UIIBtown-
Grant 7.367 379 
Completed in 1961 
Covington 
164-3{10)42 Frankfort-
Franklin- 4.320 
)82 Completed in 1961 
Louisville Shelby 
175-8(13)181 Willirunstown-
Kenton 4 • .548 414 
Completed in 1961 
Covington 
us ROUTES 
US 2.5 SB 
London- Rockcastle 0.9 974 
Mt. Vernon 
US 2.5E NB Pin
eville- Bell 2.B 731 
!larbourville 
US 27 BD Cynthi
ana- Gourbon 6. 7 537 
Paris 
US 27 SB Falmou
th- Harrison- 6.6 532 
Cynthiana Fourbon 
us 27 sn Alexan
dria- Pendleton 6. 7 59ll 
Falnouth 
US 27 SB Somers
et- Pulaski 1.0 558 
Burnside 
US 31}1' SB Louisvil1e-
3ullitt 2.4 438 
E' town 
US 31W 83 Fr,o
.nklin- Simpson 5.5 540 
Tenn. Line 
us 42 Warsaw
- Gallatin ).616 
69} All lanes 
Carrollton 
US 60 WB Smithla
nd- Livingston 5.2 445 
Paducah 
us 60 Wll Hawesv
ille- Hancock B .5 611 
Owensboro 
US 60 WB Sturgi
s- Crittenden 5.2 550 
Marion 
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TABLE 2 (Continued) 
ROUTE PROJECT NU. 
NAI•iE OF CO'cll'l'! 
LEl'GTi\ nOUGHifEOC; 
j]']):!,X REI1Al!KS 
NO. 
ROIID 
IN LES 1960 --nw: 
us 60 
Shelbyville- Jeffe
;·son 3.5 370 
498 All lanes 
Louisville 
(WB lane) 
us 60 
LeJd.ngton- Fayet
te- 9.3 391 
All lanes, 1/3 rule 
Versailles Woodfor
d 
US 62 V1B 
Lietchfield- Obio 
5.2- SB6 
Beaver Dam 
US 62 WB 
Greenville- Hopkin:~
 S.1 721 
Nortonv .i.1.Le 
us 68 EB 
Harrodsburg- Fayette 
2, 7 SJ6 
Lexington 
us 68EB 
Gatli:z;- Trigg 
4.6 463 
Hopkinsville 
US 66 EB 
Cadiz- Trigg 
3.8 sus 
Hopkinsville 
us 231 
Ow"ensboro- Davi
ess 6.0 522 
All lanes 
Hart1ord 
us 231 
Hartford- Ohillo 
2.4 386 
Beavoor Darn 
US 421 SB 
Frankfort- Franklin 
4.5 S76 
Lexington 
Ky. Bl 
Ow-ensboro- Daviess 
8.3 ;
)60 All lanes 
Calhoun 
RECENT CONSTRUCTION 
US 27 SB 
Somerset- Pulaski 
5. s 371 A
ll lanes 1 1/2 rule 
Cumberland Br. 
US 31W liB 
E• t01m- Hardin 
4. 7 428 3S7 
Louisville 
us 6o Frank
fort- Franklin- 9.5 
367 All lanes,
 1/3 rule, 
Versailles Woodfor
d 
Constructed in 1959 
us 60 V
ersailles '<loodford 
1.) 410 All la
nes, Constructed 
By-Pass 
in 1960 
us 62 P
aducah McCracke
n ),0 345 351 
Constructed in 1900, 
By-Pass 
('t/B Lanes) All lanes 
~ ,.., 
,;;,. 
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rrent Interstate Pavemen
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The completed Interstate projects include 1
8 miles of bitu-
minous concrete and 114 miles of
 portland cement concrete. Scale
d 
diagrams of the sections are give
n in Figs. 3, 4, and 5; roughness 
indexes obtained for each lane and
 other pertinent information is sh
own 
thereon. It can easily be seen th
at the degree of roughness often v
aried 
greatly within the same project; although so
me sections exhibited 
uniform roughness or smoothness
 throughout the project. Of course, 
dual··paved lanes came closer to h
aving the same roughness, yet 
differences were noted in these c
ompanion lanes. 
Large differences were found amo
ng the sections. A new low 
roughness index was obtained on I
-64-3(6)47, roughness index Z49, 
and a high of 414 was found on 1-7
5-8( 13) 181. It was interesting to 
note that two of the smoothest pro
jects, I-64--3(6)47 and I-64-3(9)37, 
were paved by the same contracto
r. Likewise, two of the roughest
· 
surfaces, I-64-3(10)42, and I-75-8(13)181, 
were paved by another 
contractor. It seems, therefore, 
that the practices, methods, and 
equipment~ etc.~ empLoyed by the r
espective contractors are contri-
buting factors since the same spe
cifications and tolerances applied 
to all alike. 
The distribution of roughness wi.th
in each project was ob-
tained by plotting the ,.umber of 7
50-ft, sections in each roughness 
w 
., 
<l 
EB-
we-
County' 
Length 1 
164-3(6)47 
254 
254 
237 
248 
FRANKLIN 
5.356 mi. 
1961 
254 
243 
I 64 
FRANKFORT- LOUISVILLE 
164 -3(10)42 164-3(9)37 
365 374 
382 
82 390 
398 
~~FRANKLIN-SHELBY 
:::.:: 4.32.mi. 
1961 
~· 
Sl 
248 
280 
290 
260 
SHELBY 
5.073mi 
1961 
264 
275 
~I 
Year Paved' 
Controctor1 
Combined 
W.E.RINGWALD a SONS R.B. TYLE
R CO. W.E. RINGWALD 
a SONS 
Roughness lndox: 249 ?8~ 
gzQ. 
.. 
"' 0 ~ 
County: 
Length: 
Year Paved: 
Contractor; 
Combined 
164-3(4)31 
~'::tU 
297 
274 
90 
SHELBY 
6.253 mi. 
1961 
294 
282 
KELLY CONTR. CO. 
~, 
~ 
164- 2(4)24 
2ts';:J 
295 
231 
247 
SHELBY 
6.125 mi. 
1960 
292 
239 
KELLY CONTR. CO. 
164-2(6)17 
i:::.'::tts 286 
274 
383 384 
385 
SHELBY-JEFFERSON 
6.086mi. 
1960 
KELLY CONTR. CO. 
Roughno10 Index• 288 
266 340 
Note: All pavements portland cem
ent concrete. 
Fig. 3. Scaled Diagram, I-64
, Frankfort-Louisville, 
Showing the Average Roughne
ss Index for 
Each Lane within the Respect
ive Projects and 
the Combined Averages for Ea
ch Dual-Lane 
Pavement and Project. 
ci 
0:: ~ 
;! '"" 
"' 
" 
"' li 
-~ -~ 
'):; 
sa-
Na-
County: 
LenQrh: ~I 
Year Paved: 
Controc tor: 
combined 
I 75 
WILLIAMSTOWN-COVINGTON 
175 -7(4)157 
421 
GRANT 
7.367 mi. 
1961 
412 
349 
332 
417 
341 
SHAMROCK 8 SCHNEIDER 
I 75-7115) 164 175-7(10)169 
299 
305 302 
363 
359 361 
378 
360 369 333 
346 
;Ia; GRANT- BOONE- KENTON ;_~ BOONE 
~: 5.41 mi. x: 4.045 mi. 
1961 1961 
W. L. HARPER CO. W. L. HARPER CO. 
Roughness Index:. 3 79 336 354 
County: ~ 
Length: 
Year Paved: 
175-7(13)173 
343 
356 
291 
327 
BOONE 
4.646mi. 
1961 
350 
309 
175-7(14)178 
305 
319 306 
293 
306 
288 294 
~ 289 
~I BOONE 
3.201mi. 
1961 
-· §I 
175-8(13)181 
482 
448 
364 
361 
KENTON 
4.548 mi. 
1961 
465 
363 
175- 8(7)18 5 
' 
"'I"' .... gJ., 
394 
355 378 
386 
340 
314 349 
394 
KENTON 
2.785 mi. 
1961 
-
-
-
-
~ 
~ 
>-1~ 
"'"' 
Contractor: W. L. HARPER CO. FISHER CONST. 
co. 
R.B. TYLER 
co. 
D. SALVO CONST. CO. 
Combined 
Roughness Index: 32 9 300 414 
Note: All pavements portland cement concrete. 
Fig. 4. Scaled Di,agram, 1-75, Williamstown-Covington, 
Showing the Ave rage_Roughne s s Index for 
Each Lane within the Respective Projects and 
the Combined Averages for Each Dual-Lane 
Pavement and Project. 
364 
~ 
""' 
;;:l 
~ 
0 
~I 
EB-
WB-.... 
County 
Length: 
Year Paved• 
Contractor: 
Combined 
Roughness Index• 
I 64 
MT. STERLING-WINCHESTER 
I 64- 5(8)100 164- 5(7
}93 
254 286 
316 297 
319 
268 
I 294 
28 300 
276 
273 ~ 
8.396 mi. 
6.939 mi. 
1961 
1961 
HINKLE CONTR. CORP. 
NALLY 81 Gl BSON CORP. 
290 
299 
Note: All povemen1S Bituminous C
oncrete. 
Fig. 5. Scaled Diagram, 
1-64, ¥t. Sterling-Winchester, 
Showing the Average Roug
hness Index for Each 
Lane within the Respectiv
e Projects and the 
Combined Averages for E
ach Dual-Lane Pave-
ment and Project. 
164-5(9}90 
378 348-
318 
371 3
79 
2. 5 mi. 
1961 
TALBOTT CONST. 
~ 
<.n 
CORP. 
364 
category versus i.ts co.rre
spcYn.d1JJ.g rcH.1.ghness ind
ex. AI.so the vertical 
acceleration amp\ Uude a
i:tdJysis in percent of the
 total amplitudes 
measured are pre sen ted
. 'I' he plots are pre sen te
d in the Appendix 
and are arrangc,d there a
ccording to increasing r
oughness index. These 
plots portray the intensi
ty of pavernent roughnes
s, its range, and 
distribution. Typ\.cai.ly,
 the widest distribution 
was found on pave-
ments with the higher cm
nbined roughness indexe
s, and the largest 
concentration w·a.s 011 pav
e·:r:nents having the lowe
r co·mbined indexes. 
The amplitude distributio
n plots of the percent of
. 05-g accelerations 
correlates rather wel.l w
ith the roughness index. 
The bitun1i.nous concrete
 pavement construction 
on I-64-5(7)93, 
Winchester t:o Mt. Sterlin
g, was followed closely 
through the paving 
of each course. The fol
lowing roughness indexe
s were obtained: 
First.Base Cotnse ... 
Second Base Course 
Combined R.I. 
512 
407 
Binder Course . . . . . . 
328 
Surface Course , . , , ... 
, .. 299 
Each sucCE:SBi\H~ ccn1rse irr
1proved the riding quality
 of the 
surface. The greate: :st in:tp
ro-.retnert~ was noted on the 
second base 
course a.nd tb.e least on. t
he surface course. Thi
s was expected since 
resurfaci.ngs usually pro
Juc.e the greatest impro
·vernents on the 
roughest su.rfaces, Pe:,
rhaps sorne of the decrea
se in roughness 
might be attributed to th
e rnethod of detecting de
pressions in each 
- I 7 -
course - .. that is, with a 50-ft. string-line and patching them
 before 
the next course was applied. Since this procedure was follo
wed 
throughout the project, it was not possible to say just how much, if 
any, of the improvement is attributabl.e directly to the string
-lining. 
This practice was continued on project I- 64- 5( 8) 100; and both surfaces 
displayed good riding qualities. 
The completion of several Interstate projects established a 
rather definite pattern as to what may be anticipated from hi
gh-type 
construction with regard to pavement roughness. It is of in
terest to 
differentiate Inters tate construction from alt other types of c
onstrue-
tic;m and to establish a separate riding quality rating for them
. 
Figure 6 is a plot of all of the Interstate projects thus far completed. 
As in Fig. 2, the projects were approximately divided into quartiles. 
However~ due to the small size of the sarnple in ... ,..rolved~ some addi-
tional consi.deraticHl was given to the range of roughness val
ues. 
By comparing Figs. 2 and 6, it becomes evident that even 
though some improvement in riding qua!.ity has been attained
 on 
Interstate highways, the degree of improvement is not appre
ciable. 
Only three Interstate projects were smoother than the smoothest 
primary roads. The bulk of the projects displayed about the same 
riding quality a.s I~lost 1'F.ce:ntly CO:t•'.structed prin1ary roads. 
.. 
1-
0 
... ~3 
0 
0: 
.. 
... 2 
0 
0: 
WI 
.. 
" => 
z ~ 
-C{'· 
'V " 
.. .. 
EXCELLENT 
I 64, I 65 a 175 PROJECTS 
LEGEND 
C::J BITUMINOUS CONCRETE 
~~~~ PORTLAND CEMENT CONCRETE 
.. 
. 
'¥ I ,-. G~·OD P> .. , .. ..I FAIR POOR 
ROUGHNESS INDEX 
Fig. 6. Roug:tJ.ne ss Distributio
n of Po rttand CeJ;Tient 
Concrete and Bituminous Con
crete Interstate 
Prdjects and their Classification Acco
rding 
to 1961 Records. 
~ 
(YO 
l 
- I 9 ~ 
Removal of Localized Surf_'!:_'i.£_lrE_Sg':~
)aiC_iti"_!!_ 
Regardless of whether an Int
erstate project proved to be of 
good or poor riding quality, a
U of the In apparently pas sed 
the state 
specifications of surface qual
.ity. On most portland cemen
t concrete 
pavements this was possible 
only after a certain amount o
f Localized 
high places were ground down
 to within required tolerances
. The 
Kentucky Standard Specificati
ons require that a 10-foot str
aight-edge 
be used in testing surface rou
ghness. Any high spots indic
ated by 
a variation exceeding 1/8 inc
h from the straight-edge are 
to be 
removed by grinding or other
 means. 
To test the effects of grinding
, the southbound outer lane o
f 
project l-75-,7(4)157 was tested soon a
fter paving and after grinding
 
of high places was finished. 
This lane was selected becau
se of its 
htgh roughness, particularly
 the north end of the project. The 
resulting roughness index of 
42.7 before, and 42.1 after grin
ding 
represents about 1. 4 percent
 difference. This reduction i
n the 
index does not necessarily re
fLect the improvement made 
by grind-
ing since the reliability of the
 roughness index, from the s
tandpoint 
of reproducibility, appears to
 be within :!:: 2. per cent. The ref ore,
 
a visual. i.nspect"lon cf the re
corded accel.eration traces w
as made 
and acceleratio-n r1.mplitude:;:; 
at grou-nd locations \A.'ere mea
sured. 
" 20 ~· 
Only in a few instances le
ss a.cce leration resulted, 
which could be 
attributed to the devlati.on
 from pre viousl.y-run whe
el tracks. Like-
wise, the sections of pav
6ment displaying the larg
est passenger ac-
celerations were not the 
Iocatiot:J.s where most of t
he grinding was 
done, matter of fact, on t
he contrary. 
It must be conduded then 
that grinding produced no
 detect-
able difference in the ridi
n.g qua.lity of this paveme
nt. This was not 
at all surprising because 
l.oca.\i.z,ed irregularities, 
involving a dis-
tance of ten feet, have pr
oportionally very little e
ffect on riding 
quality. The ve hic:le dyn
amic characteristics tend
 to surpass the 
severity of surface irregu
larit.if'. s which. are of sh
ort wave l.ength. 
A 10-foot straight··· edge, 
while effective in detectin
g localized 
irregularities, quite easi
ly permits construction o
f large waves 
in the roadway. These la
rger waves wilt determin
e the level of 
riding quality. 
~a tin g of _J> a:,~~'!' n t ~-A_c,.;:£,rd i12%_t
_r,:. S e r'-:,i~~e a ]:)i lity _lnd ex 
The .Burecau of Public R.o
ads, at the request of the 
American 
Association of Stat, •. High
way Off"cials' Committee 
on Highway 
Transportation ... has under
i.a.kc··n the task of measur
ing the surface 
condition of pavements be
iccg considered for resurf
acing by the 
states in 1962. Kc1:1.nckv '
'··as one of the :14 part'icipa
ting states. 
- 21 -
Accordingly, sections of
 two primary roads, US 
31E, Nelson County, 
Bardstown-Hodgenville, 
and US 79, Todd County, 
Russellville-Guthrie, 
and a secondary road, K
y. 44, Butli.tt County, S
hepherdsville- Taylors-
ville, were selected for 
testing. When the rating
 team arrived, two 
additional roads were se
lected, US 68, Todd Coun
ty, Elkton-Russell-
ville, and Ky. 61, Bullit
t County, Shepherdsville 
-Lebanon Jet. 
However, the testing wa
s interrupted and discont
inued after the 
completion of tests on U
S 31-E, Ky. 61 and Ky. 4
4. 
The testing involved reco
rding of roughness and s
tructural 
' 
defects on representative
 sections of the pavemen
ts. The roughness 
test was made with the C
HLOE profilometer whic
h electronically 
totalizes a slope-varianc
e measurement (6-'inch interva
ls} between 
two closely spaced wheel
s pulled in the outer or i
nner wheel tracks. 
The extent of patching, cr
acking and rutting consti
tuted the struc-
tural failure testing. Th
ese measurements were 
thim inserted 
into an equation to arrive
 at a serviceabil.ity index
. This index 
rates the pavements rang
ing fro·m 0 to 5 (the larger the
 index, the 
better the pavement). 
The Research Division m
ade roughness measurem
ents of 
these pavements coverin
g the full length of both l
anes. The 
serviceability index testi
ng caUs for six 500-ft., 
one-lane sections 
on roads shorter than fiv
e mites and eight section
s up to ten miles 
in length. The three tes
ted roads were rated as 
folLows: 
- 22 -
Roughness Index 
Test 
Route No. WB or NB EB or SB
 Corrihined Section PSI" 
US 31-E, 
Bardstown- 974 934 
954 945 1. 86(SB) 
Hodgenville, 
Nelson Co. 
Ky. 44' 
Shepherdsville- 690 756 
723 633 2.25(WB) 
Taylor svit le, 
Buttitt Co. 
Ky. 61' 
Shepherd svit le- 732 631 
682 482 2. 48(SB) 
Lebanon Jet., 
Butlitt Co. 
::~ Present Serviceability Index 
A serviceability index value of 1. 5 was conside
red on AASHO 
Road' Test to be representative of a pavement t
hat was no longer service-
able and was removed from further testing. T
his value is presumably 
too low for pavements in actual service, and th
e pre sent study repre-
sents an attempt to arrive at a more practical
 terminal value. 
The test sections, as rated by Kentucky's roug
hness index, 
pointed out that the 500-foot sections selected w
ere not necessarily 
representative. This was particularly evident 
on Ky. 61 where a 
- 23 -
large difference exists between the 
combined roughness and the actual 
test section index. The Kentucky ro
ughness index rated the pavements 
in the same order as the serviceabi
lity index and may, therefore, be 
useful as an expression of servicea
bility index of a pavement. An 
alternative would be to combine the 
roughness index with other para-
meters described the pavement stru
ctural serviceability and to meld 
them into an index. 
CONCLUSIONS 
The completion of a nu
mber of Interstate projects ha
s dis-
closed wide differences
 in roughness index" B
etween the smoothest 
and roughest project, a 66 per
cent difference in roug
hness was noted" 
However, it was possib
le to establish ratings 
for these pavements on
 
a comparative basis" I
t may also be useful to 
arrive at some rough-
ness index value whl.ch
 would describe the l.oc
alized roughness of a 
short pavement length,
 such as 300 feeL In 
addition, the number of
 
individual accel.erati.on
s exceeding a certain m
agnitude may be useq i
n 
describing or pointing 
out localized roughness
 in each projecL 
In this study it became 
quite evident that the p
resent methocl 
of controlling surface r
oughness with a 10-foo
t straight-edge fails to 
insure good riding qual
ity of the pavemenL 
Localized grinding of p
ortland cement concret
e pavements 
to meet the required su
rface tolerance produce
d no noticeable im-
provement in the rough
ness index" 
- 24 -
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APPENDIX 
(Roughness Distribution Pl
ots of Inter state Projects) 
Project No, 
Mean Roughness Inde
x 
I-64-3(6)47,,,,,,,,,,,,
,,,,,,,,,,,, 249 
I-64-2(4)24 
266 
I-64-3(9)37 
270 
I-64-3(4)31,,,,,,,,,,,,
,,,,,,,,,,,, 288 
I-64-5(8)100 
290 
I-64-5(7)93 
299 
l-75-7(14)178 
300 
I-75-7( 13) 173 
329 
I-75-7( 15) 164 
336 
I-64-2(6) 17 
340 
I-65-4(6) 78 
352 
I-75-7( 10) 169 
354 
I-64-5(9)90 
364 
I-75-8(7)185 00 00 00 00 00,,
.,.,.,.,.,. 364 
I-75-7(4) 157,,,,,,, .. , .. ,
 ... , ...
.. , 379 
I-64-3(10)42 , .. , ... , . , . , 
. , .. , , . 
, , . 382 
I-75-8( 13)181 
414 
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